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CLAIMS 

What is claimed is: 

1. A system for simulating a disease control parameter such 
that a future disease control parameter value X(tj) at 
time tj is determined from a prior disease control 
parameter value X(ti) at time ti based on an optimal 
control parameter value R(tj) at time t j , the difference 
between said prior disease control parameter value X(tj.) 
and an optimal control parameter value R(ti) at time ti, 

and a set of differentials between patient self-care 
parameters having patient self -care values S M (ti) at time 
ti and optimal self -care parameters having optimal self- 
care values OmUi) at time ti, said differentials being 
multiplied by corresponding scaling factors Km, said 
system comprising: 

a) an input means for entering said patient self-care 
values SM(ti) ; 

b) a memory means for storing said optimal control 
parameter values R(ti) and R(tj), said prior disease 
control parameter value X(ti) , said optimal self-care 
values 0 M (ti) # and said scaling factors Km; 

c) a processor means in communication with said input 
means and said memory means for calculating said 
future disease control parameter value X{tj); and 

d) a display means for displaying said future disease 
control parameter value X(tj). 

2 . The system of claim 1 , whereiri said processor means 

calculates said future disease control parameter value 
X(tj) according to fche equation: 



X(tj) = R(tj) + (X^ti)^(ti) ) KM(S M (ti)-OM(ti) ) . 
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3. The system of claim 1, further comprising a recording 
means in communication with said processor means for 
recording an actual control parameter value A(tj.) at 
time ti, an actual control parameter value A(tj) at 
time tj, and actual self-care parameters having actual 
self-care values C M (ti) at time and wherein said 
processor means further comprises means for adjusting 
said scaling factors Km based hn the difference 
between said actual control fifarameter value A(tj) and 
said optimal control paramet/er value R(tj), the 
difference -between said acmial control parameter value 
A(ti) and said optimal control parameter value R(ti) , 
and the difference betweefn said actual self-care 
values C M {ti) and said optimal self -care values 
0 M (ti). 



4. 



The syst< 
means cor 
measureme 
values A< 



\pf cla/m 3/ wherein said recording 
ses measuring means for producing 
its said actual control parameter 
.) a&l A(tj). 



[aim 



The system of 
further comprises mean 
physiological 
processor mei 



wherein said input means 
for entering a value of a 
rameter of a patient and said 
further comprises means for 



determining/at least one of said scaling factors from 
said value/ of said physiological parameter . 
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6. The /system of claim 5, wherein said physiological 
parameter is selected from the group consisting of 
a yDody mass, an insulin sensitivity, a metabolism 
ite, and a fitness level. 

The/ system of claim 1, wherein said disease control 
parameter comprises a blood glucose level. 
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8. The system of claim 7, wherein at Least one of 

said patient self-care parameters Is selected from 
the group consisting of a food exchange, an 
insulin dose, and an exercise duration. 

9. The system of claim 1, wherein said input means, said 
memory means, and said processor means are operated on 
a stand-alone computing device. 

10. The system -of claim 1, wherein/ said input means, said 
memory means, and said processor means are operated on 
a plurality of computers communicating over a network. 
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11. The system of claim 1, 
memory means, 
patient multi-ri 
provider computle 
multi -media processor 



id said 
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whjerein said input means, said 
ocessor means comprise a 
sor and a healthcare 
icating with said patient 
via a smart card. 
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12. A system for 
actions on a 
disease control pa^ 

determined from 
A(ti) at time ti 



effect of patient self-care 
diseaseAcontVol parameter such that a future 
pter Value X(tj) at time tj is 

actiual disease control parameter value 
on an optimal control parameter 



ased 

value R(tj) at /ime tj, the difference between said actual 
disease control parameter value A(ti) and an optimal 
control parameter value R{tj.) at time ti, and a set of 
differentials between patient self-care parameters having 
patient se/f-care values S M (ti) at time ti and optimal 
self-cars' parameters having optimal self-care values 
OM(ti) at time ti, said differentials being multiplied by 
corresrfonding scaling factors K M , said system comprising: 
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a) an input means for entering said actual disease 
control parameter value A(ti) and salid patient self- 

■ care values SM(ti); / 

b) a memory means for storing said optimal control 
parameter values R(ti) and R(tj)/ said optimal self- 
care values OM(ti) , and said scaling factors K M ; 

c) a processor means in communication with said input 
means and said memory means for calculating said 
future disease control parameter value X{tj); and 

d) a display means for displaying said future disease 
control parameter value X(t(j) . 

13 . The system of claim 12 , wperein said processor means 
calculates said future disease control parameter value 
X(tj) according to the equation: 

X(tj) = R(tj) +N(A(ti)/-R(ti) ) + £ KM(S M (ti)-0 M (ti) ) . 

14. The system of claiin/l2, wherein said input means 
further comprises iAans for entering an actual control 
parameter value X^jKat time tj and actual self -care 
parameters havindf actual self-care values C M (tj.) at 
time ti, and whefeVn s^Ld processor means further 
comprises means/ foi; adjusting said scaling factors Km 
based on the difference between said actual control 
parameter valae A(tj) and said optimal control 
parameter value R(tj), the difference between said 
actual control parameter value. A(ti) and said optimal 
control parameter value R(ti) , and the difference 
between s4id actual self -care values C M (tj.) and said 
optimal /self-care values Oii(ti) . 

15. Thte system of claim 14, further comprising a 

measuring means connected to said input means for 
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producing measurements of said /actual control 
parameter values A(ti) .and A(t/) . 

16. The system of claim 12, wherein sfaid input means 
further comprises means for entering a value of a 
physiological parameter of a paxient and said 
processor means further comprises means for 
determining at least one of said scaling factors from 
said value of said physiological parameter. 

17. The system of claim 16 J wherein said physiological 
parameter is selected yrrom the group consisting of 
a body mass, an insulin sensitivity, a metabolism 
rate, and a fitness /Level. 

18. The system of claim 12/ wherein said disease control 
parameter comprises a/blood glucose level. 



19. The system bf ^¥aim 
said patienl 
the group cons/is ti^ng 
insulin doseV/ and 



18, wherein at least one of 
-care parameters is selected from 
of a food exchange, an 
exercise duration. 



20. The system of 
memory means, 
a stand-alone/ comp 



m 12>J wherein said input means, said 
t said processor means are operated on 
ing device. 



21. The system df claim 12, wherein said input means, said 
memory meads, and said processor means are operated on 
a plurality of computers communicating over a network. 

22. The systfem of claim 12, wherein said input means, said 
memory /neans, and said processor means comprise a 
patient multi-media processor and a healthcare 
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provider computer communicating wi.tii said patient 
multi -media processor via a smart' cfard. 

23. A method for simulating a disease control parameter in a 
simulation system such that a future/ disease control 
parameter value X(tj) at time tj is /determined from a 
prior disease control parameter value X{tj_) at time ti 
based on an optimal control parameter value R(tj) at time 
tj, the difference between said prior disease control 
parameter value X(ti) and an optfimal control parameter 
value R(ti) at .time ti, and a s4t of differentials between 
patient self-care parameters Maving patient self-care 
values S M (ti) at time ti and y&ptimal self -care parameters 
having optimal self-care varies OmUi) at time ti, said 
differentials being multipLied by corresponding scaling 
factors Km, said simulation system comprising a memory, a 
processor connected to said memory, a display connected 
to said processor ,\ and aA input, means for entering in 
said processor Scda patient self-care values S M (ti), said 

method comprising tne following steps: 

a) storing in saVd Memory said optimal control parameter 
values R{ti) iidmj), said prior disease control 
parameter valu^K(V), said optimal self -care values 
OM(ti), and saiXscaVing factors K M ; 

b) entering in sa/dMrodpssor said patient self-care 
values SM(ti)/ \ 

c) calculating yin said processor said future disease 
control parameter value X(tj); and 

d) displaying; said future disease control parameter value 
X(tj) on ysaid display. 

24. The method of claim 23, wherein said future disease 
contrdl parameter value X(tj) is calculated according 

to the equation: 
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X<tj) = R(tj) + (X(ti)-R(ti)) + £ ^/s M (ti)-OM(ti) ) 
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25. The method of claim 23, further comprising the steps 
of recording an actual control para/aeter value A{ti) 
at time ti, an actual control parameter value A(tj) at 
time tj, and actual self -care parameters having actual 
self-care values C M {ti) at time tk and adjusting said 
scaling factors K M based on the difference between 
said actual control parameter v&lue A(tj) and said 
optimal control parameter valuys R(tj),.the difference 
between said actual control parameter value A(ti) and 
said optimal control parameter value R(ti), and the 
difference between said actual self -care values C M (ti) 
and said optimal self-care Aralues OM(ti) . 



26. The method of claim 
of determining a vali 
a patient and detea 
factors from said va] 
parameter . 
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irther comprising the steps 
a physiological parameter of 
at least one of said scaling 
said physiological 



27. The method of cl^iih 26, wherein said physiological 
parameter is selected from the group consisting of 
a body mass, an insulin sensitivity, a metabolism 
rate, and a fitness level. 

28. The method of c/aim 23, wherein said disease control 
parameter comprises a blood glucose level. 
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29. The method of claim 28, wherein at least one of 

said patiaent self-care parameters is selected from 
the group consisting of a food exchange, an 
insulin dose, and an exercise duration. 
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30. A method for predicting in a simulation system an effect 
of patient self-care actions on a disease /control 
parameter such that a future disease control parameter 
value X(tj) at time tj is determined from/ an actual 
disease control parameter value A{ti) at/ time ti based on 
an optimal control parameter value R(tj/ at time t j , the 
difference between said actual disease/control parameter 
value A(ti) and an optimal control parameter value R(ti) 
at time ti, and a set of differentials between patient 
self -care parameters having patient/self-care values 
SM(ti) at time -ti and optimal self-yfcare parameters having 
optimal self-care values OM(ti) aty time ti, said 
differentials being multiplied by corresponding scaling 
factors Km, said simulation system comprising a memory, a 

processor connected to said memory, a display connected 
to said processor, and an input means for entering in 
said processor said actual disease** control parameter 



value A(ti) and sai 
method comprising 

a) storing in sai 
values R(ti) anft R 
Ontti) , and sai 

b) entering in said\pr 
parameter value 
values Sm ( ti ) ; 

c) calculating in 
control paramet 

d) displaying sai 



patient. 



self -care values SM(ti), said 

ing steps: 
memory /said optimal control parameter 
said optimal self-care values 

factors K M ; 
sor said actual disease control 
Ld said patient self-care 



follow 



scaling 



t/) 



proces 



.sor said future disease 
va\ue X(tj) ; and 

disease control parameter value 



futur 



X(tj) on said display. 
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31. The method of claim 30, wherein said future disease 
control parameter value X(tj) is calculated according 

to the equation : 



X(tj) =/k(tj) + (A(ti)-R(ti)) KM<SM(ti)-QM(ti)) . 
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32. The method of claim 30, further comprising the steps 
of entering in said processor an actual/ control 
parameter value A(tj) at time tj and actual self-care 
parameters having actual self -care values CM(ti) at 
time ti and adjusting said scaling factors Km based on 
the difference between said actual control parameter 
value A(tj) and said optimal control /parameter value 
R{tj), the difference between said afctual control 
parameter value A(tjJ and said optynal control 
parameter value R(tj) , and the difference between said 
actual self -care values C M (ti) anji said optimal self- 
care values Oritti) . 



33. The method of claim 30, furtherf comprising the steps 
of determining a value of a physiological parameter of 
a patient and determining at least one of said scaling 
factors from said va\ue of s£id physiological 
parameter . 



34. The method of clai; 
parameter is selec 
a body mass, an ins; 
rate, and a fitness 



35. The method of claim 
parameter comprises 



wherein said physiological 
^from the group consisting of 
sensitivity, a metabolism 
level . 



wherein said disease control 
blood glucose level. 



36. The method of ytlaim 35, wherein at least one of 

said patient ielf-care parameters is selected from 
the -group consisting of a food exchange, an 
insulin dosfe, and an exercise duration. 
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